bodies consist of aggregates of individual gas vesicles, cylindrical structures which are filed with gas (17) . Because of the large difference between the refractive index of cell cytoplasm and the contents of the vesicles (gas), the inclusions intensively scatter light. Gas vacuoles can be collapsed by the application of a critical pressure, which in vivo is a function of the character of the individual gas vesicles as well as of the cell turgor pressure (15) . Light scattering drops dramatically after pressurization of a gas vacuolate culture, and the comparison of control and pressurized cultures has been one of the major ways by which the function of gas vacuoles has been analyzed. Colonies of many gas vacuolate microorganisms have a distinct creamy color, and by examining colony color it is relatively easy to identify isolates which do not produce gas vacuoles, as well as those in which there may be alterations in the timing of synthesis or the amount of gas vacuoles (gas vacuole defective, gvdef) (12, 16 ; R. D. Simnon, J. Gen. Microbiol., in press).
Gas vacuoles provide a way for aquatic organisms to change their position in the water column (1, 16, 17) . Thus, photosynthetic microorganisms can regulate the amount of light they receive, and obligate aerobic heterotrophs such as Halobacterium potentially have greater access to oxygen because they can float to the surface. In addition, there is a controversy over whether the light-scattering properties of gas vacuoles may also serve to protect individual cells from the potentially destructive effects of high light intensities. Based upon studies of the spectroscopic character of gas vacuolate microorganisms, it has been suggested that the vacuoles act as light-shielding bodies (9, 14) . However, such a function would most obviously depend upon the position of the inclusion body in the cell relative to the light-sensitive site. More recent studies suggest that the shielding reported may be an artifact of the techniques used to measure the absorption spectra (8, 11, 17) .
The only direct test of the light-shielding hypothesis of gas vacuole function has been reported by Shear and Walsby (11) , who studied a photosynthetic, filamentous cyanobacterium, Anabaena flos-aquae. It is likely that gas vacuoles have evolved to play different functions in different ecological VOL. 40, 1980 niches. Thus, the potential effects of light shielding might best be studied in an organism normally associated with an environment receiving extremely high levels of light irradiation. The halobacteria are found in such an environment: both saline lakes and salterns which contain the elevated salt concentrations required for Halobacterium growth are usually located in areas of high solar irradiance. The gas vacuolate forms of halobacteria would float to the surface under these conditions, and it might be expected that gas vacuoles serve as light shields in this situation. It has previously been shown that Halobacterium are relatively resistant to killing by sunlight (2; unpublished data) and that the colored carotenoids present in these organisms protect against photooxidative death induced by the addition of exogenous photosensitizers (3) .
In this study, I tested the light-shielding hypothesis by repeating the UV-inactivation experiments of Shear and Walsby (11) salinarium strain 5 are available, it was also possible to compare UV sensitivities among strains producing greatly decreased amounts of gas vacuoles. The major conclusion ofthis report is that in Halobacterium, as in the cyanobacteria, gas vacuole collapse does not increase the sensitivity to UV light, and thus, gas vacuoles do not act as light shields. In addition, strains which were genetically impaired in gas vacuole production were slightly more sensitive to UV light. However, this may only reflect a small change associated with this mutation.
The origin and character of the strains used in the experiments reported here are given in Table 1 . The mutant strains used in these studies produced small amounts of gas vacuoles only after several weeks of growth in culture. fore, they were classified as gVdef, rather than nonproducers of gas vacuoles (Simon, in press). However, the response of gvdef strains was analyzed at times before the fonnation of any gas vacuoles, as indicated by the absence of a difference in turbidity after pressurization of the experimental material. The major carotenoid present in Halobacterium is bacteriorubrin (6) The UV-inactivation curve for wild-type Halobacterium with intact gas vacuoles is shown in Fig. 1 , and the UV doses required for 37 and 1% survival rates are given in the inset of the same (13) . Thus, although it is not possible to simply explain the origin of the altered UV sensitivity, the data do suggest that there are probably differences between strains with and without pRDS102 other than the presence of wild-type gas vacuoles. Strains of Halobacterium which lose the plasmid pRDS102 are gas vacuole defectives. It becomes easy to identify isolates cured of pRDS102 because the colony color is different from that of the wild-type strain (12) . Studies show that although plasmid pRDS102 is lost under normal growth conditions at a very high frequency (10-2) (12), many compounds which normally act as plasmid-curing agents in bacteria are without affect on Halobacterium (12, 18) and do not increase this frequency. However, Willets (19) (Fig. 2) .
Gas vacuolate halobacteria often are found in areas receiving high rates of solar influx for long periods of time. In addition, the presence of gas vacuoles would tend to accumulate cells at the water surface where the potential for light-induced damage was the greatest. Data provided here and elsewhere (11) 
